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PROPER MOTI."NS OF FAINT STARS

IN THE REGION OF THE HYADES

k The question of the possible occurrence of stars -,f iery low luminosity in galactic
clusters has long been important- and has remained unanswered. Ob.dously a statistical
answer i3 the best that can be obtained for the average galactic cluster, while deter-
raination of membership in a cluster for individual stars is possible only for the nearer
clu:'ters with reasonable proper motions. The most prom aing of these is the Hyades,
with a proper motion of the order of 001 annually, but even here few definite members
are known fainter than apparent magnitude 14 and none fainter than m=16. A pilot survey
with .% blink microscope of pair.i of plates taken with the Valonwar 48-:nch Schmidt tele-
scope, having intsrvals of 8 years, showed that motions down to 0"'05 could be detected
and that those iarger than 0"." annuallywere fairly easy to Fee. Since the Palomar plates
go to a limiting magnitude of 21.2 pg 20.8 red it should thus be possible to detect stars
belonging to the Hyades cluster down to absolute magnitude .48 or fainter than thc lumi-
nosity function is known even in tve immediate vicinity of the sun.

1C- tne nine Palomar Na'ional Geographic Survey plates covering the region of the
Hyades two were taken In 1949 and 1950 and fortunately these are at centers 3"5 41 Z4*

f and 4 h0 0 m +18" (1855), furthest away from the vertex of the cluster motion; thus the
motion of cluster members is largest in these areas. Through the kindness of Dr. Fritz
Zwlcky repeat plates (in the red) were taken in January 1961. Both pairs of plates were
blinked by the presentwriter and more than 400 moving objects were found. Immediately
after the blinking of each pair of red plates was completed, the old red plate was ex-
charged for the blue plate and approximate colors of all moving objects wex t dettrmlned.
This resulted in the identification of some 20 new white dwarfs1 including the smallest
star now known - LP 357-186 - which appears to have a diameter smaller than that of
the moon and perhaps only half of It.

The motions of all objects found were nieasured by Miss liele ttughes and Mr.
Graham Hill and many of them were measured by both. Data for the 366 stars whose
motions were judged to be real are given in Table 1. A compax-f .n of the pres:-nt values

i with those found in other surveys indicates that the mean error in )ur motions I.- of the
order of 0t'025 in each coordinate. A

2Using van Bueren's values for the convergent, the spac( velocity and the dispcr-
sion In distance for the Hyades, 1imtti-g values were calculated for the proper motiins
to be expected for cluster members in the four corners of each plate. Owing to the con-
siderable accidental errors existing in our motions plus indic&*tlon of the fact that our
motions may be systematically too small plus the fact that the general reflex of the solar
motion does not differ too much in direction from the Hyades motion, it is not possible
to arrive nov at definite conclusions concerning which stars are cluster memlrs. The
best we can do is to indicate a number of stars for which this appears probable *r pos-
sible. Forty five stars have been so identified - these are designated by the lette- H in
the last column. It should be emphasized, however, that perhaps no more than one third
of those so designated will eventually prove to be real Hyades, while it may well be that
another ten have either been missed in blinking or have measured motions which differ
too much from that of the Hyades to be noW recognized as such. At any rate we can say
that among the several hundred thousand stars in the area covered by the two plates
the 45 stars marked -here constitute the majority of the most likely suspects of Hyades
members. Repetition of the same plates in another ten or fifteen years should provide
motions with an accuracy o! perhaps *0"010 in each coordinate and should thus narrow
mdwn the list of suspects considerably.
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LP RA 1950Dec m Sp 3

357-1 3h46d 2  +26- 58' 17.2 m 0".136 125*
357-12 46.4 +27 03 19.7 g 0.07 171

357-3 46.4 +25 30 14.7 m 0.05 113S357-2 46.5 +25 33 15.2 m 0.16 257
S357-5 46.5 +23 30 18.9 m 0.05 192

357-6 46.6 +23 16 19.5 m 0.12
357-9 46.6 +22 18 18.2 tn 0.10 153

357-4 46.7 +24 10 14.2 m 0.22 117

357-8 46.7 +22 33 18.6 m 0.07 114

357-10 46.8 +21 46 16.4 m 0.07 111

357-110 46.9 +27 17 13.3 k 0.29 125

357-13 47.0 +20 04 14.3 k 0.27 106

357-15 47.6 +23 54 15.8 k 0.15 171

357-16 47.8 +22 18 14.4 g 0.07 142

357-17 48.0 +21 49 16.6 a 0.15 159

357-21 48.2 +26 53 21.: m 0.08 138
357-18 48.2 +26 18 16.2 m 0.42 129

357-19 48.3 +23 58 19.7 a 0.08 50

357-22 48.6 +25 27 18.3 m 0.11 139

357-20 48.8 +27 04 21.: m 0.15 114 H

357 25 48.8 +23 08 15.8 m 0.12 147

357423 48.9 +23 48 16.5 m 0.45 190

35M-24 48.9 +23 25 18.0 m 0.06 168
35'l-26 49.2 +26 16 20.5 mi 0.14 214
357-270 49.2 +24 48 15.8 b 0.08 129-

357-29 49.4 +26 57 19.0 k 0.05 180

357-28 49.4 +23 47 16.5 k 0.05 133

357-32 49.6 +25 04 20.2 m 0.14 129

357-33 49.9 +24 05 17.7 m 0.12 198

357-30 50.0 +26 42 16.3 k-m 0.32 149

357-35 50.1 +22 10 16.6 k--m 0.35 93

357-34 50.2 ,#23 57 15.9 k 0.16 151

357-36 50.2 +22 08 20.8 m 0.10 30

357-38 50.3 +25 35 15.5 k-m 0.27 172
357-42 50.5 +22 58 21.: m 0.06 174

357-39 50.6 +24 19 15.5 k-m 0.08 82

357-43 50.6 +22 50 20.8 m 0.17 195

357-45 50.8 +27 14 18.8 m 0.14 105 H
357-47 50.8 +26 07 17.4 m 0.06 121
357-40 50.8 +23 36 18.4 m 0.06 126

-357-41 50.8 +23 23 16.7 k-m 0.21 136

-357-44 50.8 +21 40 14.8 g 0.05 47
357-49 51. C +24 57 18.2 in 0.11 146
357-.4A 51.2 +25 11 17.5 m 0.07 114

51.2 +23 01 20.4 m 0.07 196
": 2 51.3 +21 51 20.8 m 0.10 171
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LP RA 1950 Dec m Sp 0

357-51 3 h5 .15 ÷220 02' 20.8 m 0".108 129*

357-205 51.6 +21 22 19.2 1 0.07 117

357-204* 51.6 +21 22 20.9 m 0.07 117

357-54 51.7 +25 34 20.8 m 0.15 189

357-57 51.7 ,24 00 21.: k 0.10 152

357-55 51.8 +24 43 17.2 m 0.20 139

357-56 51.8 +24 08 17.7 m 0.39 235

357-58 52.0 +23 19 18.0 m 0.13 137

357-59 52.4 +26 45 16.8 m 0.22 134

357-61 52.4 +22 40 15.0 g 0.09 122 H

357-62 52.6 +21 45 18.3 m 0.20 94

357-206 52.7 +21 10 19.4 m 0.17 93

357-64 52. 8 +16 46 15.1 k 0.09 103 H

357-67 52.8 +23 58 16.8 k-m 0.35 93

"414-3 52.8 +19 0i 17.8 m 0.21 131

357-63 52.9 +25 54 19.6 m 0.12 143

357-66 52.9 +24 14 15.2 k 0.06 116

414-4 52.9 +17 01 14.6 m 0.24 142

357-f,8 53.0 +22 08 21.: m 0.10 147

357-69 53.0 +21 44 20.8 m 0.11 105 H

414-176 53.1 +15 22 18.8 m 0.08 31

357-72 53.4 +22 22 17.6 k k 0.05 119

414-7 53.5 +16 54 20.6 m 0.08 110

357-70 53.6 +23 56 14.9 k 0.07 95

414-e 53.6 +19 13 15.3 m 0.27 97

357-71 53.7 +23 38 18.3 a 0.04 104

357-74 5S. 8 +26 56 20.5 g-k 0.IZ 325

357-730 53.8 +22 20 6.0 g 0.10 155

414-9 53.8 ÷19 36 15.8 k 0.09 90

357-760 53.9 +24 31 13.7 k 0.34 122

357-78 54.0 +22 50 19.8 k 0.0 45

414-10 54.1 -t18 31 18.4 k-m 0. 1A 120 H

357-77 54.2 123 38 20.6 g-k 0.03 9

4:1-8 54.2 -t 19 52 20.7 m 0.21 163

414-11 54.2 +18 00 16.3 k 0.16 212

357-75 54.3 -26 24 19.0 m 0.11 160
357-208 54.3 .21 30 18.7 m 0.07 127

414-13 54.3 .16 02 16 0 m 0.18 110

414-14 54.5 +20 44 18.3 in 0.17 106 H

414-15 54.6 +19 22 20.8 g-k: 0.14 95

357-79 54.7 422 24 15.2 g 0.07 149

414-16 54.9 +19 18 20.6 m 0.08 121

357-82 55.1 +23 40 20.5 m 0.10 112 H
S357-80 55.3 .26 56 13.6 0.11 134

357-81 55.3 +26 38 18.1 m 0.11 137

-57-84 55.3 .23 16 17.8 m v).15 90

3
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ZlP RA190 Dec m Sp p 0

357-86 3h55e. 4  +/7-071 15.2 k 0".18 104@
357-87 55.4 +25 40 18.8 m 0.14 159
357-85 55.4 +21 49 16.7 f 0.30 135
414-17 55.4 +18 07 15.9 m 0.AS 171
414-18* 55.5 +18 01 16.4 k 0.50 177

357-88 55.6 +25 22 18.7 m 0.09 114357-209 55.7 +21 21 21.+ m 0.08 148414-19 55.7 +19 25 18.1 a 0.10 135
357-90 55.8 +24 14 15.0 k-w 0.26 227
414-20 55.8 +17 26 21.+ m 0.06 51

357-89s 56.0 +25 10 13.5 k 0.26 118
357-91 56.0 +23 14 17.3 g 0.08 167
414-178 56.0 +15 15 14.3 g-k 0.10 94
357-94 56.2 +26 44 14.3 k 0. 18 123
357-96 56.2 +25 00 18.5 in 0.05 143

357-97 56.2 +25 00 19.0 m 0.06 84
357-94 56.2 +22 52 20.2 m 0.04 129
357-93 56.2 +21 46 16.7 m 0.16 218
414-21 56.3 +15 36 16.0 m 0.27 194 4
357-98 56.4 +23 15 17.2 m 0.14 88

414-22 56.4 +20 54 15.6 m 0.26 117
414-23 56.4 419 28 21.: an 0.12 153
414-24 56.4 +27 28 21.: m 0.08 115
414-25 5%.4 +16 32 16.2 m 0.15 107 H414-26 50.5 +15 55 21.+ m 0.37 178

357-100 56.6 +26 57 18.9 Mn 9.21 116
357-102 56.7 -r26 00 17.6 k-m 0.09 131-
414-28 :6.7 +18 30 20.5 m 0.05 34
357-101 W6.8 +26 05 ,1.: m 0.14 123 H
.5?-103- 56.8 +A5 2 14.0 k-m 0.78 107

357-104 56.8 +25 01 18.4 g-k 0.08 126
357-99 56.8 -+21 44 16.8 m 0.28 132
357-105 57.0 -23 32 17.7 m 0.11 124 H
414-7'* 57.0 +19 34 13.7 k 0.24 164
414-29 57.2 +20 16 19.5 m 0Me 152

414-31 07.3 1-10 02 21.+ m U.05 112
414-30 57.4 ,jQ 16 17.0 m Q.11 108 H
414-32 57.4 t *l 35 1-3.0 in 0.05 120
357-107 57.6 +25 53 20.7 M+ 0.21 133
357-108 57.6 +24 32 13.7 g: 0.13 133

357-109 57.6 +22 58 18.6 m 0.07 90414-197* 57.9 +16 39 15.3 k 0.2', 178
411-33 58.0 +16 42 17.2 g 0.18 194
414-179 58.0 +15 07 18.0 m 0.12 136
357-110 58.1 +21 33 15.4 b C.23 187
414-34 58.2 +16 20 17.7 g 0.15 156
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LP RA 1950 Dec e Sp 0

357-113 3h58'5 +24 40' 20.3 m 01.108 1260

357-111 58.5 +27 21 16.4 m 0.11 121

414-36 58.6 +18 13 15.2 m 0.24 111

414-37 58.6 +17 50 21.: m 0.60 90

414-35* 58.7 +18 36 16.8 m 1.15 165

357-112 58.8 +26 42 16.4 f-g 0.07 142

414-40 59.0 +17 11 21.+ m 0.13 67F• 357-116 59.2 +27 12 16.6 k-m 0.22 172

357-117 59.2 +26 04 21.+ m: 0.06 121

357-118 59.2 +25 38 14.9 k 0.22 189

357-120 59.2 +24 11 18.7 f 0.09 94

414-38 59.2 +19 18 19.8 k 0.06 130

357-121 59. ? +25 50 19.3 m 0.15 198

357-119 59.3 +24 34 14.3 m 0.17 145

414-41 59.8 +z0 17 16.0 i 0.16 114 H

414-43" 4 00.0 +20 06 13.6 g 0.18 155

414-44 00.0 +18 18 18.1 In 0.11 123 H

414-42 00.0 +16 23 16.6 m 0.17 104 H

357-124 00.1 +25 32 15.8 k 0.17 115 H

357-125 00.1 +25 S2 16.4 g 0.10 153

414-46 00.2 +16 20 19.9 m 0.10 160

414-47 00.2 +15 48 21.+ m 0.05 99

414-180 00.2 +!5 24 16.7 m 0.33 142
31-A29 00.3 +22 40 16.9 k 0.10 107 H

357-126 00.4 +25 44 18.5 m 0.08 90

357-131 00.4 +21 44 20.8 m 0.00, 19/5

414-198 00.4 +17 47 15.6 k 0.23 105

414-45 00.4 +11 16 16.2 k 0.17 124 H

357-130 00.6 +22 17 19.5 g 0.00 96

357-127 00.8 +25 3$ 15.3 i0.48 179

414-49 00,8 +16 55 17.8 i 0.16 102 H

357-132 00.9 +21 42 17.8 i 0.11 135116

414-48 01.0 +18 30 15.0 in 0.20 116

357-133 01.2 +26 27 13.5 k 0.27 116

357-1330 01.2 +23 17 10.: g-k 0.18 152

1 357-136 01.2 +22 07 18.5 k-m 0.05 119

414-51 01.3 418 52 17.6 m 0.07 112

414-50 01.5 +20 16 16.4 i 0.05 113

357-1;0 01 S +25 59 16.2 k-m 0.27 157

357-1340 01.6 +25 01 14.6 b 0.25 149

357-146 01.6 +23 10 20.7 i 0.10 101 H

414-181 01.7 +15 13 17.8 m 0.05 51

357-142 01.8 +23 54 18.6 m 0.06 49

257-143 01.8 +23 32 21.: m 0.06 130

357-144 01.9 +23 23 21.: h-M 0.04 117

357-139 02.0) +26 15 20.3 m 0.15 91
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i. RA 1950 Dec m Sp $

357-147 4ho0 . +21- 27' 21.: m 0720 140"
414-52 02.1 -,!9 58 21.4 m 0.18 107
414-55 02.1 +16 18 18.9 m 0.10 135
357-141 02.2 +25 14 17.6 m 0.27 97
357-148 02.4 +25 22 20.7 mn 0.10 101 H

357-150 02.4 +22 22 22.: M+ 0.51 133
414-53 02.4 +17 26 18.6 m 0.10 135
414-54 02.4 +17 13 18.2 k-m 0.18 132
414-57 02.7 +20 48 20. 4 k 0.09 69
414-59 02.7 +17 31 16.1 m 0.42 123

357-151 02.8 +27 04 16.9 m 0.14 122
357-153 02.8 +25 33 17.9 W. 0.27 153
414-60 02.8 +17 n3 19.1 m 0.11 158
357-155 02.9 +22 54 18.4 m 0.12 90
357-152 03.0 +26 14 17.0 m 0.46 168

414-58 03.0 +18 20 18.8 m 0.26 165
414-61- 03.2 +19 45 21.: in 0.10 106 H
414-62 03.2 +18 48 16.6 g 0.05 120
357-220 03.4 +26 39 21.: m 0.11 146
357-16C 03.4 +23 18 15.9 m 0.12 104 H

357-158 03.5 +23 51 16.7 k 0.14 158
357-1590 03.5 +23 51 20.5 m 0.14 158
357-210 03.5 +21 10 17.6 g-k 0.05 76
357-157 03.6 +27 08 16.8 k 0.15 140
414-64 03.6 +18 04 16.2 k-m 0.20 126

414-66 03.8 +16 20 19.0 m 0.12 .207
414-63 03.9 +20 14 18.8 g 0.16 110 H
357-161 04.0 +27 22 16.8 m 0.12 213
357-163 04.0 +22 27 20.2 m 0.07 159
414-65" 04.0 +17 40 12.8 k 0.17 101

414-67 04.0 +16 08 17.3 m 0.21 160
357-164 04.1 +21 48 21.: r+ 0.09 157
357-162 04.2 +22 47 16.6 k-m 0.16 31V)
414-68* 04.2 +15 53 13.8 m 0.33 197
414-69 04.3 +20 12 16.5 k 0.23 103

414-70 04.5 +19 04 16.0 m 0.08 149
414-71 04.5 +18 04 21.+ m 0.08 73
357-166 04.6 +25 16 20.0 m 0.10 130
357-165 04.7 +26 14 17.4 m 0.09 114 H
357-167 04.8 +24 28 16.6 k 0.17 67

414-78 04.9 +16 04 20.2 m 0.12 124 11
357-170 05.0 .21 30 20.4 m 0.10 1P5
414-73 05.0 idl 17 16.6 m 0.17 120
414-74n 05.0 +19 36 20.3 g 0.10 180
414-74s 05.0 +19 38 21.+ m 0.09 102
414-75 05.0 +18 52 18.3 k 0.09 98
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LP RA 1950 Dec Sp

S414-76 4h00 +.16°-40- 19.2 m (P.,14 1520

414-77 05.0 *16 14 20.9 k 0.11 118 H
357-211 05.1 .21 10 20.4 rn q,07 99-

357-169 05.2 +21 50 21.0 m 0.10 94

414-183 05.3 +.5 22 20.5 k .5 1.3

414-81 05.4 +20 00 16.0 m 3.0 175

414-86 05.4 .16 30 17.2 m 0.11 155

414-82, 05.5 +19 32 IV.9 m 0.11 33
414-79 05.6 ÷21 14 14.2 g-k 0,06 123

41490.-2 126
414-80 05.6 +21 12 17.0 m

4148--- 05.6 +1650 21.. in 0.15 32

"414-83 05.7 +18 54 18.9 in 0.08 128

*14-8 4  05.8 +18 40 14.7 k-m 0.06 127

357-111 06.0 +2o 02 10.2 k-o 0.13 140
457-14- 06.0 20 20 17.6 k-m 0.12 193

41-I8 0.0 +550 16.6 in 0.13 149 
.

414-1 06.0 +15 0.10 !10 HS414-01 06.1 +1712 2.1. k01 36 ,,

414-92 06.1 +16 50 17.2 k 0.,09 3
4 4 9 0. 11 158

414-93 06.1 +16 49 16.2 r1 1

414-88 06.2 +20 06 18.0 g-k 0.08 149

357-173 06.4 .23 04 18.6 F 0.18 149

357-175 06.4 422 15 28.5 r 0.05 28

614-90 08.4 +18 27 17'.9 in 0.30 112

414-97 4~4+54 1. -' 0.10 126414-89" 06.4 +18 27 18.0 mi 0.30 145
414-94 06.4 +16 27 15.6 m0.20 145

41-7 0..4 +54 15. 5' k-ra 0,12 126 H

7 0,.0 s26 16 14.8 9 0.09 171

357-172 67 4 4 1. 0.18 100
4---,14-101 06.6 +17 00 15.5 a 0.1I 81

414-102 06.7 ,16 45 20.5 m 0.13 71

41-8 05.8 +21 00 20.6 in 0.06 201

S414-99 06.8 .18 52 18.4 m 0.24 106

414-100 06.9 417 14 20.2 .810
57-17 07.0 25 13.8 0..8

414-174 C1, 1 +15 07 20.7 i 0.07 !5!

357-21Z 07.3 41 08 16.7 g 0.06 145

414-106 0. -19 47 7 a 0.55 121

414-10- ' 07.3 +17 55 14.5 a 0.10 160

414-105 07.4 -20 01 18.8 m 0.4) 121
414-185 07.6 15 1ý; 16.2 Al 0.io 101 R

357-173 07.8 426 2 17.3 k 0.20
357-179 07.8 +23 41 10.0 o.0. OAS 7

414-109 08.2 .1829 2I. : 9 0.06
414-111 08.. +17 51 M i 0.06 1-8

414-112 08.4 ,,17 28 . 0.12 1 -

357-180 08.5 .25 14 18.0 in 0.09 1V!
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SLP RA 1950 Dec m Sp 0

S414• -11* 2 0 8 ÷toj 17- 28- 21.0 m4 0712 14

'14-I10" 08.6 ,19 32 15.8 k-in 0.48 126

4t4-114 08.0 +15 52 15.9 m 0.11 100 H

414-136 08.6 +15 10 17.8 m 0.32 154
357-183 08.8 +24 10 16.8 k 0.25 140

357-184 08,9 .21 30 21.: m 0.43 152

S.-57-1e2 09.0 +24 43 17.3 m 0.11 308

414-115 09.2 47 55 18.9 ri 0.17 113

414-187 09.2 +15 06 18.7 m 0.15 137

357-186 09.4 .*23 47 18.3 a 0.42 144

414-117 09.5 416 07 14.8 m 0.14 103 H

414-118 09.5 +16 04 19.0 m 0.09 129

414-116 03.7 -17 15 19.2 g 0.07 193

357-17• 09.8 .22 34 16.' k 0.09 83

557-149 10.1 +24 34 19.4 m 0.09 141

- 357-190 10,-', +23 58 21.: rin 0.11 156

3,35?-191 10.3 .23 44 18.6 m 0.08 122

114-120 )).3 .18 53 16.5 b 0.07 107
357-188 10.4 +26 06 18.8 m 0.23 124

357-193 10.5 .23 10 20.9 m 0.11 188

2 414-124 10.6 +13 35 18.7 m 0.09 167

414o125 10.7 +16 14 18.5 n 0.12 205

414-122 10.8 +19 54 19.7 f 0.09 59

414-123 10.8 +19 CA 20.1 i 0.11 73

414-121 10.9 +20 48 17.9 m 0.11 115

357-214 11.2 +22 22 15.9 k 0.11 127

357-2)3* 11.2 4.2 10 16.9 k 0.24 142

414-1290 11.2 .17 00 15.6 k-m 0.19 118

357-195 11.4 +26 20 17.9 k 0.06 45

357-219 11.4 +21 20 16.0 g 0.19 97

"357-194 11.6 .27 08 19.3 f 0.05 52

357-2150 11.6 .22 14 10.8 0
414-127 11.6 +20 32 19.0 m 0.23 135

414-1O8 11.6 +15 38 21.: m 0.19 117

357-196 11.7 .t25 41 20.6 m 0.16 119

357-201 11.8 .24 16 19.2 ni 0.12 107 H

414-134 11.8 -16 23 15.5 b 0.05 202

414-135 11.8 +16 10 M6.6 k-n , 0.08 135

414-189 11.8 +15 AS 17.5 k 0.18 167

357-217 I.M .21 ;2 !8.2 k 0.63 315

357-199 12.0 :,26 15 19.5 f 0.06 180

414-131* 12,0 119 40 A4.8 m 0.33 162

414-132 12 0 +19 28 1..5 W1 039 98

414-133 1tO +17 04 17.7 m 0.13 59

414-136 12.0 415 54 15.8 m 0.19 186

351-197 12.2 -26 52 19.2 m 0.09 1.0
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1A

i LB RA 1950 Dec n Sp p 0

414-190 4h1 +15- 14' 21.: m 0. AO 192
357-198 12.3 +26 42 21.: in 0.06 180
414-142 12.3 +16 44 20.8 in 0.10 102 H
357-203 12.4 +23 44 20.8 m 0.05 154
414-137 12.5 +21 04 21.: m+ 0,0e 100

414-141 12.5 +17 23 16.7 m 0.10 157
414-138 12.6 +20 42 IX.0o m 0.12 90
414-139 12.6 +19 29 16.5 m 0.18 88
414-140 12.7 +18 45 18.8 m 0.10 101 H
414-144 13.1 +17 46 16.0 m 0.10 191

414-143 13.5 +18 01 20.8 m 0.11 112 H
357-216 13.6 423 27 17.3 M 0.4t6 126
414-145 13,7 +19 28 20.6 m 0.23 111
414-149 23.7 +16 22 20.8 m 0.16 90
414-148 13.9 +16 39 17.8 k 0.13 116 H

414-146 14.0 +18 57 19.8 m 0.10 106 HF
414-147 14.0 +17 39 19.0 0.10 104 H
414-191 14.0 +15 01 18.6 rn 0.33 200
414-150 14.2 +20 44 16.6 m 0.15 172
414-154 15.1 +18 54 17.9 m 0.18 119 H

414-159 15.3 +15 59 17.3 m 0.12 71
414-156 15.4 +20 42 21.0 m 0.08 142
414-153 15.4 +20 34 1".0 m 0.11 101 H
414-157 15.4 +19 13 21.0 in 0.20 115
414-158 15.6 +18 15 17.5 m 0.12 110 H

414-192 15.8 +15 58 13.6 m 0.06 200
414-163* 16.0 +16 40 16.5 m 0.32 163
414-161 16.1 +19 26 16.4 m 0.16 105 H
414-160 16.4 +20 41 15.9 k 0.07 191
414-193 16.5 +16 10 17.3 m 0.12 171

414-165 16.6 +17 50 21.: "i 0.68 162
414-166 16.7 +16 44 19.8 k- 0.30 138
414-164 16.8J +20 32 17.6 w 0.14 145
414-170 17.2 +19 47 17.5 a 0.17 129
414-169' 17.2 +19 46 11.7 m 0.17 129

414-194 17.2 +15 42 18.7 m 0.08 110
414-168 17.3 +20 46 20.8 m 0.28 149
414-171 17.3 +17 IP 15.6 k 0.08 210
414-167 17.5 +21 1IS 16.3 k-m 0.11 112 H
414-195 17.6 +16 10 17.1 m 0.18 170

414-175 17.8 +16 40 15.2 k 0.09 126
414-112 18,0 +18 48 19.1 m 0.08 135
414-173 18.0 +18 40 17.2 m 0.19 !90
414-155 18.1 +16 31 17.1 1 0.06 90

°it



357-11 LTT 11272, 0'.'28 I500
357-27 49.2 LB 1497
357-204 51.6 Comp to 357-205, 241* 1174

357-73 53.8 32 Tauri, 07128 147? GC
357-76 53.9 LTT 11299, 0'.'26 119'
414-18 55.5 Z 7-12. 0755 1750
357-89 56.0 LTT 1i310, 01,25 1370
357-103 56.8 W 1322, 01.'80 100-
414-27 57.0 G 8-3, 0728 155i
414-197 51.9 G 8-4, 0728 180-
414-35 58.7 G 7-17, 1"24 167-

I 414-43 4 00.0 G 8-6, 0.29 183'
414-198 00.4 G 7-18, 0"128 111-
357-135 01.2 +22' 636
357-134 01.6 LB 1240, G 8-8, 0W28 146-
357-159 03.5 Comp to 357-153, 213' 5 a6

414-65 04.0 L 1238-5, 0 a"19 102L414-68 04.2 LTT 11348, 0.?29 199"

414-89 06.4 Comp to 414-90, 218m o er8
f414-107 07.3 Z 10

414-113 08.5 Comptoh414-112, 107t 54"
414-110 08.6 G 7-25, 0750 117'

357-213 11.2 G 8-15, M432 143-
414-129 11.2 G 7-A•, 0?27 113'
357-215 11.6 +21 607, 0":54 122r GC
414-131 12.0 G 7-29, 0"-35 176-

•_414-163 16.0 G 7-36. 01.138 1720-
414-169 17.2 Comp to 414-170, 138' 3076

As expected, the majority of suspected members of the Hyades are red dwarfs,
some as faint as• ma21 which, if they -mre Hyads means Mr +18.2. Three objects may
perhaps be singled out -- viz. LP 414-147, LP 357-6, and LP 414-63 of estimated
colors a, g, and g. If these should ultimately prove to be members of the cluster the

first one will be an extremely faint white dwarf -1 of the same ccr as, but 4-5 mag-
nitudes fainter than o 2 Eridani B -- while the other two would seem to be yellow degen-
erate stars similar perhaps to VMa. 2 or L 879-14.

L'n conclusion it is a pleasu:e to record here my indebtedness to the Office of A
Naval Reseirch for a contract which made this research possible.
S1I. HAC 1565, 1962.

2. Van Bueren, BAN 11.385, 1952.

Minneapolis, Minnesota
15 May 1962
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ON THE PROPER MOTION OF' HZ 22, 12h1ih 3 +36-56' (1950)

This star was among the first group of faint blue stars near the North Galactic
Pole found by Humason and Zwickyl who assigned to it a spectral class B3. Using a

t single old Harvard anLd a new Mount Wilson 60-inch plate Miller and 12 measured aproper motion of +01.030 -01.1021 relative to comparison stars, of n1=12.8 pg while Pels

and Blaauw3 determined +W0"11 -07016 (absolute). Greenstein4 found the radial velocity
variable and classified the star as a normal B2 of populadion I. It was found to be
variable on Harvard plates by Mathews and the orbit as an eclipsing binary was deter-
mined by Gaposchkin, 5 who, correlating the spectroscopic and photometric data derived
a distance modulus of 16" corresponding to 16000 parsecs.

If the star is at this distane" it cok'.I, h:trdly be expected to have an observable
proper motion while both Miller and I as well as Pels and Blaauw found a measurable
value. For this reason it was thought worth while to investigate the proper motion anew,
The plate stacks at Harvard were searched and six good quality old plates were found
(two taken with the 8-inch Draper, three Bruce plates and one taken with the 16-inch
Metcaif); in addition to these the star occurs on two plates in the Hyderabad Astrcgraphic
Catalogue, on one Mt. Wilson 60-inch plate and on two plates of the Palomar National
Geographic Survey.

SAll plates were measured at Minnejota and reduced to the astrographic plates as
standard. The measured coordinates of the star, referred to an arbitrary zero point,
are given in full in Table I in order that anyone may satisfy himself as to the reliability

- • of the resulting proper motion. Ten comparison stars were used wth a mean magnitude
of 12.2 pg.

Table I
1 m-nu60"

Plate t x y
mm mm

16183-6281 92.38 9.312 23.398
A 310 94.07 323 399
A 5864 02.37 326 398
A 7152 05.03 331 399

Hyd 3359-78 33.24 3:33 396
60-inch 49.39 337 395
Pal (B+R) 56.35 345 392

It is difficult to escape the conclusion that the (relative) proper motion is (at
leapt) P -A':.014 *0"004, jiL=-0".'004 *0'.'002. The usual corrections from relative to
absolute motion based on mu 12.2 pg for the comparison stars would be about -0.'015
-0:007, thus resulting in an absolute motion of -0"001 -07.'011. A small change in the
magnitude of the comparison stars or ia the solar motion might well change the final
motion in right ascension but it is difficult to see how the absolute motion in declination
could be made appreciably smaller. If the distance Is indeed 16000 parsecs the tangential
velocity would be at least 800 km/sec, far in excess of the parabolic velocity relative
the galaxy - unless the mass of the galaxy is assumed to be considerably more than 10
times that of the sun. Moreover, even with this velocity the star would have taken of the
order of at least 25 million years to get out there.

, 11
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The inference c,! the motion therefore is that perhaps the star is not an ordinary
Population I star 1500 times more lumsinous than the sun, but similar-•rhaps to the
average blue coronal star with Moc+2 to +3. With a radial velocity of -20 km/sec a
tangential velocity of not more than 50 to 100 km/sec would be expected; this would sug-
gest a -listance of not more than 1000-2000 parsecs, again indicating a luminosity with
M around +1. 4 to +2.9.

It might be mentioned that several faint galaxies are visible on the Palomar plates
in the immediate vicinity of the star, hence if these plates are repeated around 1985 a
new accurate and quite independent value of the absolute proper motior could be deter-
mined.

1. Ap. J. 105:85, 1147 4. Stars and Stellar Systems VI 685, 1960
2. Ap. J. 114:488, 1950 5. A. J. 66: 284, 1961
3. B.A.N. 12:7, 1953

Minneapolis, Minnesota
15 May 1962

12


